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Description
Technical Field

[0001] The present invention relates to a surgical in-
strument and a medical treatment manipulator.

[0002] Priority is claimed on US Provisional Patent Ap-
plication No. 61/515203 filed August 4, 2011, the content
of which is incorporated herein by reference.

Background Art

[0003] A conventionally known medical treatment ma-
nipulator is a master-slave type medical treatment ma-
nipulator including a master manipulator operated by an
operator and a slave manipulator that operates on the
basis of signals sent from the master manipulator. A sur-
gical instrument has a treatment part for treating a treat-
ment target portion by remote-control operation, and is
attached to the medical treatment manipulator.

[0004] For example, Patent Document 1 discloses a
medical treatment manipulator that enables a plurality of
treatment parts appropriate for treatment to be switch-
ingly attached to the arm of one slave manipulator.

Prior Art Documents
Patent documents

[0005] Patent Document 1
Japanese Unexamined Patent Application, First Publica-
tion No. 2001-277157

Summary of the Invention
Problems to be Solved by the Invention.

[0006] Generally, to prevent infection, a medical treat-
ment manipulator is washed and disinfected each time
surgery is performed. For example, in the case of the
medical treatment manipulator described in Patent Doc-
ument 1, the treatment part can be made detachable from
the slave manipulator, and maintenance such as washing
anddisinfection is therefore easy. However, since a great
many components are required to realize a configuration
that enables the treatment part to be made detachable,
the treatment part of the medical treatment manipulator
describedin Patent Document 1 has a complex structure,
and cannot be said to be easier to wash.

[0007] Itis an object of the present invention to realize
an attachable treatment part with a simple structure and
to provide a surgical instrument and a medical treatment
manipulator that are easy to wash.

Means for Solving the Problem

[0008] According to a first aspect of the presentinven-
tion, a surgical instrument for performing treatment to a
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treatment target portion includes: a cylindrical elongated
member with a long axis, a treatment part connected to
the elongated member, and a connection part that de-
tachably connects the elongated member to the treat-
ment part. The connection part includes a first turning
axis part provided to the elongated member, a second
turning axis part provided to the treatment part, a first
rolling guide part that is provided to the elongated mem-
ber and includes a circular-are-shaped part coaxial with
the first turning axis part, a second rolling guide part that
is provided to the treatment part and includes a rolling
guide part having a circular-are-shaped part coaxial with
the second turning axis part, the rolling guide part rollingly
contacting the first rolling guide part, and an engaging
part that brings the treatment part and the elongated
member into an engaging state. The connection part is
detachable between the first turning axis part and the
second turning axis part.

[0009] The engaging part may include a main unit that
is connected to the first turning axis part and is capable
of engaging with the second turning axis part, a ring-
shaped member that is provided separately from the
main unit, and binds the main unit together with the sec-
ond turning axis part, and a locking member that switches
between a bound state and a released state, wherein in
the bound state, the ring-shaped member is arranged in
a position where it binds the main unit and the second
turning axis part, and in the released state, the ring-
shaped member is arranged in a position deviated from
the position where it binds the main unit and the second
turning axis part.

[0010] The main unitmay include a groove that engag-
es with the ring-shaped member and defines its move-
mentdirection. The locking member may include one part
of the groove and is capable of moving relative to the
main unit. When the groove provided in the ring-shaped
member and the groove provided in the main unit are in
a communicating state, the locking member is capable
of switching between the bound state and the released
state. When the groove provided in the locking member
and the groove provided in the main unit are in a non-
communicating state, the treatment part may be held in
the bound state with respect to the elongated member.
[0011] The surgical instrument of the above aspect
may further include: a treatment tool piece provided on
the treatment part and is capable of operating, a joint for
operating treatment tool piece that connects the elongat-
ed member to the treatment tool piece, and a moving
member that is connected to the joint for operating treat-
ment tool piece in order to operate the treatment tool
piece. The joint for operating treatment tool piece may
include afirst operation turning member thatis connected
to the moving member and turns around a predetermined
center of turning, a second operation turning member
that is connected to the first operation turning member
such that it turns in the opposite direction relative to the
first operation turning member coaxial with the second
turning axis part or around a center of turning that is near-
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er to the turning axis part than the second turning axis
part, and a link that converts the rotational force of the
second operation turning member to an operation of the
treatment tool piece. The joint for operating treatment
tool piece is detachable between the first operation turn-
ing member and the second operation turning member
by being detachable from the connection part.

[0012] The surgical instrument may include a pair of
the treatment tool pieces, the operation of the treatment
tool pieces being an operation of opening and closing
them.

[0013] According to another aspect of the present in-
vention, a medical treatment manipulator includes: the
surgical instrument described above, a slave manipulator
including at least one joint, the surgical instrument being
attached to the slave manipulator, and a master manip-
ulator that sends operating commands for driving the joint
of the slave manipulator.

Effects of the Invention

[0014] According to the present invention, the surgical
instrument and the medical treatment manipulator are
provided with a conventional configuration and config-
ured with an attachable treatment part.

Brief Description of the drawings
[0015]

FIG. 1 is an overall view of a medical treatment ma-
nipulator including a surgical instrument according
to one embodiment of the present invention.

FIG. 2 is a perspective view of the configuration of
one part of the surgical instrument.

FIG. 3 is an explanatory view of the configuration of
one part of the surgical instrument.

FIG. 4 is an explanatory view of the configuration of
one part of the surgical instrument.

FIG. 5 is an explanatory view of the configuration of
one part of the surgical instrument.

FIG. 6 is an exploded perspective view of the con-
figuration of a treatment part of the surgical instru-
ment.

FIG. 7 is an explanatory view of a bend operation of
a treatment part of the surgical instrument.

FIG. 8 is an explanatory view of a bend operation of
a treatment part of the surgical instrument.

FIG. 9 is an explanatory view of a bend operation of
a treatment part of the surgical instrument.

FIG 10 is an explanatory perspective view of an op-
eration of attaching and detaching a treatment part
provided to the surgical instrument.

FIG. 11 is an explanatory perspective view of an op-
eration of attaching and detaching a treatment part
provided to the surgical instrument.

FIG. 12 is an explanatory perspective view of an op-
eration of attaching and detaching a treatment part
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provided to the surgical instrument.

FIG. 13 is an explanatory perspective view of an op-
eration of attaching and detaching a treatment part
provided to the surgical instrument.

FIG. 14 is an explanatory perspective view of an op-
eration of attaching and detaching a treatment part
provided to the surgical instrument.

FIG. 15 is a perspective view of the configuration of
another modified example of the embodiment.

FIG. 16 is an explanatory perspective view of an ef-
fect of the modified example.

FIG. 17 is a perspective view of the configuration of
a modified example of the embodiment.

FIG 18 is a cross-sectional view of the configuration
of the modified example.

Embodiments of the Invention

[0016] A surgicalinstrument 1 and a medical treatment
manipulator 100 according to one embodiment of the
present invention will be explained. FIG. 1 is an overall
view of a medical treatment manipulator including a sur-
gical instrument of the embodiment. FIG. 2 is a perspec-
tive view of the configuration of one part of the surgical
instrument. FIGS. 3 to 5 are explanatory views of the
configuration of one part of the surgical instrument. FIG.
6 is an exploded perspective view of the configuration of
a treatment part on the surgical instrument. FIGS. 7 to 9
are explanatory views of a bend operation of a treatment
part on the surgical instrument. FIGS. 3 to 5 and FIGS.
7 to 9 are explanatory schematic views of the configura-
tion of the embodiment, and in some cases do not accu-
rately depict the shapes of the members.

[0017] The surgical instrument 1 is attached to the
medical treatment manipulator 100 as one part thereof.
[0018] Firstly, the configuration of the medical treat-
ment manipulator 100 of the embodiment will be ex-
plained. As shown in FIG. 1, the medical treatment ma-
nipulator 100 includes a master manipulator 101, a con-
trol device 110, and a slave manipulator 120.

[0019] The master manipulator 101 functions as a
master for transmitting the movements of the operations
performed by the surgeon to the slave manipulator 120,
and includes a master display unit 102 such as a liquid
crystal display device, and an operation unit 103 which
the surgeon grasps and operates. Operations performed
to the operation unit 103 of the master manipulator 101
are input to the control device 110.

[0020] The control device 110 includes a master-side
controldevice 111 thatreceives the input from the master
manipulator 101, and a slave-side control device 112 that
outputs a drive signal to the slave manipulator 120.
[0021] Based on the input from the master manipulator
101, the master-side control device 111 generates an
operating command for operating the slave manipulator
120, and outputs it to the slave-side control device 112.
[0022] Based on the operating command from the
master-side control device 111, the slave-side control
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device 112 generates a drive signal for driving the slave
manipulator 120, and outputs it to the slave manipulator
120.

[0023] The slave manipulator 120 includes a slave arm
121 that operates in compliance with the drive signal from
the slave-side control device 112. The surgical instru-
ment 1 of this embodiment is attached to this slave arm
121. In addition to the surgical instrument 1 of this em-
bodiment, a treatment instrument for performing surgery,
anendoscope, and such like, can be attached to the slave
manipulator 120.

[0024] Subsequently, the configuration of the surgical
instrument 1 will be explained.

[0025] The surgical instrument 1 is a medical instru-
ment for performing treatment to a treatment target por-
tion. As shown in FIGS. 1 and 2, the surgical instrument
1 includes an elongated member 2, a treatment part 6,
a connection part 10, and a drive control unit 45.
[0026] In the explanation hereinafter, the side of the
surgical instrument 1 including the treatment part 6 will
be referred to as the distal side, and the side of the sur-
gical instrument 1 including the drive control unit 45 will
be referred to as the proximal side.

[0027] The elongated member 2 is a cylindrical mem-
ber with a long axis. The elongated member 2 may be
flexible or rigid depending on the configuration of the
slave arm 121 that it is attached to. In the embodiment,
the elongated member 2 is rigid.

[0028] Asshownin FIGS. 3 and 7, a connecting rod 3
(moving member) for moving the treatment part 6 is dis-
posed inside the elongated member 2. The connecting
rod 3 includes a rod for bending 4, one end of which is
connected to a double joint for bending 11 described be-
low and another end of which is connected to the drive
control unit 45, and a rod for opening-closing 5, one end
of which is connected to a joint for opening-closing 27
described below and another end of which is connected
to the drive control unit 45.

[0029] The treatment part 6 is provided for treating the
treatment target portion. In the present embodiment, as
shown in FIGS. 2 and 6, the treatment part 6 is a forceps
including a pair of forceps pieces 7a and 7b capable of
opening and closing, and a cover 8 that holds the forceps
pieces 7a and 7b. The pair of forceps pieces 7a and 7b
are connected to each other by a shaft-shaped member
9 that forms their turning axis.

[0030] The connection part 10 connects the elongated
member 2 and the treatment part 6. The connection part
10 includes a double joint for bending 11 for bending the
treatment part 6 with respect to the elongated member
2,and ajoint for opening-closing 27 for opening and clos-
ing the forceps pieces 7a and 7b.

[0031] The double joint for bending 11 includes a first
fitting-cogs part 12 (first rolling guide part) fixed to the
distal end of the elongated member 2, a first turning axis
part 13 connected to the distal end of the elongated mem-
ber 2, a second turning axis part 14 that extends parallel
with the first turning axis part 13 and is connected to the
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treatment part 6, a second fitting-cogs part 15 (rolling
guide part; second rolling guide part) fixed to the treat-
ment part 6, and an engaging part 16 that switches the
connecting state of the treatment part 6 and the elongated
member 2.

[0032] The first fitting-cogs part 12 has gear-like dent
provided in a circle around the center of turning of the
first turning axis part 13. The second fitting-cogs part 15
has gear-like dent provided in a circle around the center
of turning of the second turning axis part 14, and inter-
locks with the first fitting-cogs part 12. The cogs of the
first fitting-cogs part 12 and the second fitting-cogs part
15 are provided in circles of equal radii, so that their re-
lationship is set at a ratio of 1:1.

[0033] The second fitting-cogs part 15 can rotate while
moving along the circumference of the first fitting-cogs
part 12. Incidentally, plate-like members that move rela-
tively with contact between their outer peripheral parts
due to friction may be provided instead of the first fitting-
cogs part 12 and the second fitting-cogs part 15.

[0034] While in the present embodiment, the configu-
ration is one where the first fitting-cogs part 12 and the
second fitting-cogs part 15 are brought into frictional con-
tact through the interlocking of cogs, the configuration is
not limited to the configuration that is configured through
the interlocking of cogs. For example, instead of frictional
contact through interlocking of cogs, the configuration
can be a mechanism that enables two rotating bodies to
rotate and roll smoothly, such as one where two rubber
rollers with no interlocking cogs (and large friction) are
brought into frictional contact.

[0035] The first turning axis part 13 and the second
turning axis part 14 are parallel with each other and have
centers of turning that extend orthogonal to the extension
line of the long axis of the elongated member 2.

[0036] As shown in FIG 2, the engaging part 16 in-
cludes a main unit 17, a ring-shaped member 19, and a
locking member 21.

[0037] The main unit 17 maintains a constant distance
between the first fitting-cogs part 12 and the second fit-
ting-cogs part 15. The rod for bending 4 of the connecting
rod 3 is connected to the main unit 17. When the rod for
bending 4 is advanced and retracted in the long-axis di-
rection of the elongated member 2, the main unit 17 turns
around the first turning axis part 13. As a result, the sec-
ond turning axis part 14 swings around the first turning
axis part 13.

[0038] The mainunit 17 is connected to the first turning
axis part 13 such that it can turn relative thereto and can-
not be disconnected.

[0039] Moreover, the main unit 17 can engage with the
second turning axis part 14 such that the treatment part
6 reaches a predetermined attachment direction with re-
spect to the main unit 17, and can be attached and de-
tached to/from the second turning axis part 14.

[0040] The main unit 17 is provided with a guide 18 for
limiting the movement direction of the ring-shaped mem-
ber 19. In the present embodiment, the guide 18 has a
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groove formed in the outer surface of the main unit 17
and extending in one direction. A protrusion 20 is formed
on the ring-shaped member 19 and fits into the groove
that forms the guide 18. The ring-shaped member 19
thus moves along the groove.

[0041] The ring-shaped member 19 is provided sepa-
rately from the main unit 17, and binds it and the second
turning axis part 14. That is, one part of the main unit 17
and one part of the second turning axis part 14 are both
inserted into the ring-shaped member 19. The ring-
shaped member 19 binds the main unit 17 and the second
turning axis part 14 together. The protrusion 20 is pro-
vided on the ring-shaped member 19, and fits into the
groove (guide 18) formed in the main unit 17.

[0042] When the ring-shaped member 19 is arranged
in a position where it binds the main unit 17 and the sec-
ond turning axis part 14, the treatment part 6 is in a state
of being connected to the elongated member 2 (herein-
after ‘bound state’). When the ring-shaped member 19
is arranged in a position deviated from the position where
it binds the main unit 17 and the second turning axis part
14, the treatment part 6 is in a state where it can be
detached from the elongated member 2 (hereinafter 're-
leased state’).

[0043] Thelockingmember 21 is provided forswitching
between the bound state and the released state. The
locking member 21 includes a groove 22 that can com-
municate with the groove (guide 18) formed in the main
unit 17. As one part of the guide 18 formed in the main
unit 17, the groove 22 formed in the locking member 21
has the function of restricting the movement direction of
the ring-shaped member 19.

[0044] The locking member 21 can turn around the
center of turning of the first turning axis part 13. When a
rotational force around the center of turning of the first
turning axis part equal to or greater than a predetermined
level has acted as an external force against the locking
member 21, the locking member 21 can turn around the
center of turning of the first turning axis part 13 relative
to the main unit 17. That is, by rotating the locking mem-
ber 21, an operator can rotate the locking member 21
relative to the main unit 17, and switch the communicating
state between the groove 22 formed in the locking mem-
ber 21 and the guide 18 formed in the main unit 17. In a
state where the abovementioned external force for rotat-
ing the locking member 21 is not being applied, the lock-
ing member 21 integrally operates with the main unit 17.
[0045] Whenthe groove 22 formed in the locking mem-
ber 21 and the guide 18 formed in the main unit 17 are
in the communicating state, the ring-shaped member 19
canmove freely along the groove 22 formed in the locking
member 21 and the guide 18 formed in the main unit 17.
When the groove 22 formed in the locking member 21
and the guide 18 formed in the main unit 17 are in a non-
communicating state, the ring-shaped member 19 can-
not enter the groove 22 formed in the locking member
21. Therefore, when the groove 22 formed in the locking
member 21 and the guide 18 formed in the main unit 17
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are in the non-communicating state in the bound state
mentioned above, the treatment part 6 is held in the
bound state with respect to the elongated member 2.
[0046] As shown in FIGS. 6 to 9, the joint for opening-
closing 27 includes a first gear for opening-closing 23
that is connected to the rod for opening-closing 5 and
turns coaxially with the first turning axis part 13, a second
gear for opening-closing 24 that interlocks with the first
gear for opening-closing 23 and turns coaxially with the
second turning axis part 14, a rack 25 connected to the
second gear for opening-closing 24, a link element 26a
that connects the rack 25 to the forceps piece 7a, and a
link element 26b that connects the rack 25 to the forceps
piece 7b.

[0047] While in the present embodiment, the first gear
for opening-closing 23 and the second gear for opening-
closing 24 are brought into frictional contact through the
interlocking of cogs, the configuration need not be limited
to the configuration that is configured through the inter-
locking of cogs. For example, instead of frictional contact
through interlocking of cogs, the configuration may be a
mechanism that enables two rotating bodies to rotate and
roll smoothly, such as one where two rubber rollers with
no interlocking cogs (and large friction) are brought into
frictional contact.

[0048] The link elements 26a and 26b shown in FIG.
6 transmit a pulling force, which comes from the rod for
opening-closing 5 via first gear for opening-closing 23
and the second gear for opening-closing 24 shown in
FIG. 7, through the rack 25. The link elements 26a and
26b convert the advancing-retracting operation of the
rack 25 to an opening-closing operation of the forceps
pieces 7a and 7b.

[0049] Inthe present embodiment, the link element 25
of the joint for opening-closing 27 configures a toggle
mechanism, with the grasping force of the forceps pieces
7a and 7b increasing exponentially as the forceps pieces
7a and 7b move in the closing direction.

[0050] The drive control unit 45 shown in FIG. 1 in-
cludes an actuator 46 that advances and retracts the con-
necting rod 3 (rod for bending 4 and rod for opening-
closing 5) in the longitudinal-axis direction of the elon-
gated member 2, and a detection unit 47 that detects the
amount of movement of the actuator 46. The drive control
unit 45 operates in compliance with a drive signal output
from the slave-side control device 112. The detection unit
47 detects the amount of movement of the actuator 46
and outputs to the slave-side control device 112. Thus
the movement of the actuator 46 of the drive control unit
45 is feedback-controlled.

[0051] Subsequently, the effects of the surgical instru-
ment 1 and the medical treatment manipulator 100 of the
present embodiment will be explained, focusing on the
operating principles and effects of the surgical instrument
1.

[0052] The surgical instrument 1 is used in the state
where the treatment part 6 and the elongated member 2
are connected at the double joint for bending 11 and the
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joint for opening-closing 27. It is also possible to detach
the treatment part 6 from the elongated member 2, and
to attach another treatment part 6 to the elongated mem-
ber 2. For example, treatment can be performed by
switching among different types of treatment parts 6, and
the treatment part 6 that has suffered an operational mal-
function or the like can be replaced with a new treatment
part 6 so that treatment can be continued.

[0053] The effects when using the surgical instrument
1 will be explained.

[0054] The double jointfor bending 11 can be operated
by using the actuator 46 to advance and retract the rod
for bending 4. The joint for opening-closing 27 can be
operated independently from the double joint for bending
11 by using the actuator 46 to advance and retract the
rod for opening-closing 5.

[0055] The effects of the double joint for bending 11
will be explained.

[0056] If the rod for bending 4 is advanced and retract-
ed without advancing and retracting the rod for opening-
closing 5, as shown in FIGS. 3 to 5, the second turning
axis part 14 turns around the first turning axis part 13. At
this time, since the second fitting-cogs part 15 is inter-
locked with the first fitting-cogs part 12 provided on the
double joint for bending 11, the second fitting-cogs part
15 turns around the second turning axis part 14. As the
second turning axis part 14 swings around thefirst turning
axis part 13 while the second fitting-cogs part 15 turns
around the second turning axis part 14, the direction of
the pair of forceps pieces 7a and 7b on the treatment
part 6 changes. The pair of forceps pieces 7a and 7b do
not open or close at this time.

[0057] In this case, at the double joint for bending 11,
the main unit 17 is moved at an angle corresponding to
the ratio between the radius of the first fitting-cogs part
12 and the radius of the second fitting-cogs part 15.
[0058] For example, when r1 is the radius of the first
fitting-cogs part 12, r2 is the radius of the second fitting-
cogs part 15, 0 is the rotation angle of the main unit 17,
and ¢ is the rotation angle of the treatment part 6, then

2(p—-0)=rlb ()

¢ = {(r1+12)/ 12}6 (2)

[0059] For example, when the ratio between radius r1
of the first fitting-cogs part 12 and the radius r2 of the
second fitting-cogs part 15 is 1:1 (r1 =r2) as it is in the
present embodiment, this gives:

¢ =20.
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[0060] Therefore, when the main unit 17 is moved 45-
degrees around the first turning axis part 13, the second
fitting-cogs part 15 provided on the treatment part 6 side
tilts 90-degrees with regard to the first fitting-cogs part
12. That is, an acceleration mechanism, which makes it
possible to reduce the amount of angular movement of
the main unit 17 with respect to the amount of angular
movement of the treatment part 6, is achieved.

[0061] Subsequently, the effects when the treatment
part 6 is made detachable from the elongated member
2 will be explained.

[0062] FIGS. 10 to 14 are explanatory perspective
views of operation of attaching and detaching the treat-
ment part 6.

[0063] Whenitbecomesnecessary to detach the treat-
ment part 6 from the elongated member 2, the locking
member 21 is rotated relative to the main unit 17, whereby
the groove 22 formed in the locking member 21 and the
guide 18 formed in the main unit 17 are changed from
the non-communicating state (see FIG. 10) to the com-
municating state (see FIG. 11). For example, the change
can be made easily by inserting a flat-blade screwdriver
into the groove 22 formed in the locking member 21 and
rotating the locking member 21.

[0064] Whenthe groove 22 formed in the locking mem-
ber 21 and the guide 18 formed in the main unit 17 are
in the communicating state, the ring-shaped member 19
can move along the groove 22 in the locking member 21
from the second turning axis part 14 side to the first turn-
ing axis part 13 side. As shown in FIG. 12, when the
operator moves the ring-shaped member 19 to the first
turning axis part 13, the second turning axis part 14 and
the main unit 17 are unbound, and, as shown in FIGS.
13 and 14, the second turning axis part 14 and the treat-
ment part 6 connected to the second turning axis part 14
are detached from the main unit 17.

[0065] In the present embodiment, whatever the bend
state of the double joint for bending 11, and whatever the
open-close state of the joint for opening-closing 27, the
treatment part 6 can be detached from the elongated
member 2.

[0066] Another treatment part 6 can then be attached,
or the detached treatment part 6 can be cleaned before
being re-attached.

[0067] When attaching the treatment part 6 to the elon-
gated member 2, the treatment part 6 is positioned such
that the first fitting-cogs part 12 interlocks with the second
fitting-cogs part 15 and the first gear for opening-closing
23 interlocks with the second gear for opening-closing
24, the second turning axis part 14 is made to engage
with the main unit 17, and the ring-shaped member 19
is used to bind the second turning axis part 14 and the
main unit 17 together. Thereafter, the locking member
21 is rotated with respect to the main unit 17 so that the
groove 22 formed in the locking member 21 and the guide
18 formed in the main unit 17 are in the non-communi-
cating state.

[0068] It thus becomes possible to use the treatment
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part 6 attached to the elongated member 2.

[0069] In contrast, according to the surgical instrument
1 and the medical treatment manipulator 100 of the
presentembodiment, since the main unit 17 and the sec-
ond turning axis part 14 are bound by the ring-shaped
member 19, the treatment part 6 can be made detachable
from the elongated member 2 with a simple configuration.
[0070] Also, according to the surgical instrument 1 and
the medical treatment manipulator 100 of the presentem-
bodiment, the increase in the number of components for
attaching and detaching the treatment part 6 is less than
that of the prior art described in Patent Document 1.
[0071] Since the treatment part 6 is made detachable
from the elongated member 2 by attaching and detaching
the first turning axis part 13 to and from the second turning
axis part 14, the components of the joint section for
changing the direction of the treatment part 6 with respect
to the elongated member 2 can be used for making the
treatment part 6 detachable. Therefore, in the surgical
instrument 1 and the medical treatment manipulator 100
of the present embodiment, the number of components
is not considerably greater than a configuration where
the treatment part 6 is not detachable.

(Modified example 1)

[0072] Subsequently, a modified example of the
present embodiment will be explained. FIG. 15 is a per-
spective view of the configuration of the modified exam-
ple. FIG. 16 is an explanatory perspective view of the
effects of the modified example.

[0073] As shown in FIG. 15, in the present modified
example, instead of the configuration where the main unit
17 and the second turning axis part 14 can be attached
and detached, the main unit 17 can be divided into distal
members 17A and proximal members 17B.

[0074] AsshowninFIGS. 15 and 16, claw parts 48 for
engaging with the proximal members 17B are formed on
the distal members 17A. Recessed parts 49 for fitting the
claw parts 48 of the distal members 17A therein are
formed in the proximal members 17B. The claw parts 48
and the recessed parts 49 configure an engaging part 16
that brings the first turning axis part 13 and the treatment
part 6 into an engaged state, in the same manner as the
engaging part 16 described in the embodiment above.
[0075] When the claw parts 48 of the distal members
17A are pressed into the recessed parts 49 of the prox-
imal members 17B, the proximal members 17B and the
distal members 17A elastically deform slightly, and the
claw parts 48 enter the recessed parts 49. The treatment
part 6 is thus engaged with the elongated member 2.
[0076] The configuration achieves effects similar to
those of the embodiment described above.

[0077] In addition, the present modified example has
fewer components than the embodiment described
above.

[0078] While in the embodiments including the modi-
fied example described above, the example of an oper-
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ation of a treatment tool piece is one of opening and clos-
ing a pair of treatment tool pieces, namely the forceps
pieces 7a and 7b, the configuration is not limited to the
example. For example, the operation may be one which
is bending (turning) a single treatment tool piece. The
treatment tool piece can be a medical instrument other
than forceps pieces.

(Modified example 2)

[0079] Subsequently, another modified example of the
embodiment will be explained. FIG. 17 is a perspective
view of the configuration of the present modified exam-
ple. FIG. 18 is an explanatory cross-sectional view of the
configuration of the present modified example.

[0080] As shown in FIGS. 17 and 18, instead of the
treatment part 6 having the forceps pieces 7a and 7b,
the present modified example includes a treatment part
6 having an electric scalpel electrode 50.

[0081] The elongated member 2 includes a lead wire
51 that is electrically connected to the electric scalpel
electrode 50. The lead wire 51 and the electrode 50 are
detachably connected via a plug 52. The treatment part
6 of the modified example need not be connected to the
joint for opening-closing 27, and need not include the
joint for opening-closing 27. Also, in the present modified
example, the joint for opening-closing 27 and the rod for
opening-closing 5 need not be provided.

[0082] This type of configuration achieves effects sim-
ilar to those of the embodiment described above.
[0083] While anembodiment of the invention has been
described in detail with reference to the drawings, the
specific configuration is not limited to this embodiment.
[0084] Forexample, itis acceptable to use a treatment
part that bends at the first turning axis part and does not
include the second turning axis part described above.
[0085] Various other additions, omissions, substitu-
tions, and other changes can be made to the configura-
tion without deviating from the main points of the inven-
tion.

Industrial Applicablity

[0086] The presentinvention is provided to be capable
of being used as a surgical instrument and a medical
treatment manipulator. However, the present invention
is not limited to be used only in medical fields.

Reference Signs List
[0087]

surgical instrument
elongated member
connecting rod

rod for bending

rod for opening-closing
treatment part

O~ WON -
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7a, 7b forceps pieces

8 cover

9 shaft-shaped member

10 connection part

11 double joint for bending

12 firstfitting-cogs part (first rolling guide part)

13 first turning axis part

14 second turning axis part

15 second fitting-cogs part (rolling guide part;
second rolling guide part)

16 engaging part

17 main unit

17A distal members

17B proximal members

18 guide

19 ring-shaped member

20 protrusion

21 locking member

22 groove

23 first gear for opening-closing (first rolling
guide part)

24 second gear for opening-closing (rolling
guide part; second rolling guide part)

25 rack

26a, 126b  ink elements

27 joint for opening-closing

45 drive control unit

46 actuator

47 detection unit

48 claw parts

49 recessed parts

50 electric scalpel electrode

51 lead wire

52 plug

100 medical treatment manipulator

101 master manipulator

102 master display unit

103 operation unit

110 control device

111 master-side control device

112 slave-side control device

120 slave manipulator

121 slave arm

Claims

1. A surgical instrument for performing treatment to a
treatment target portion, the surgical instrument
comprising:

a cylindrical elongated member having a long
axis;

a treatment part connected to the elongated
member; and

a connection part that detachably connects the
elongated member to the treatment part, where-
in
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the connection part comprises:

a first turning axis part provided to the elon-
gated member;

a second turning axis part provided to the
treatment part;

a first rolling guide part that is provided to
the elongated member and includes a cir-
cular-arc-shaped part coaxial with the first
turning axis part;

a second rolling guide part that is provided
to the treatment part and includes a rolling
guide part having a circular-arc-shaped part
coaxial with the second turning axis part,
the rolling guide part rollingly contacting the
first rolling guide part;

an engaging part that brings the treatment
part and the elongated member into an en-
gaging state, and

the connection part is detachable between
the first turning axis part and the second
turning axis part.

2. Thesurgical instrumentaccording to claim 1, where-

in
the engaging part comprises:

a main unit that is connected to the first turning
axis part and is capable of engaging with the
second turning axis part;

a ring-shaped member that is provided sepa-
rately from the main unit, and binds the main
unit together with the second turning axis part;
and

a locking member that switches between a
bound state and a released state, wherein in the
bound state, the ring-shaped member is ar-
ranged in a position where it binds the main unit
and the second turning axis part, and in the re-
leased state, the ring-shaped member is ar-
ranged in a position deviated from the position
where it binds the main unitand the second turn-
ing axis part.

The surgical instrument according to claim 2, where-
in

the main unit is provided with a groove that engages
with the ring-shaped member and defines its move-
ment direction;

the locking member is provided with one part of the
groove and is capable of moving relative to the main
unit;

when the groove provided in the locking member and
the groove provided in the main unit are in a com-
municating state, the ring-shaped member is capa-
ble of switching between the released state and the
bound state; and

when the groove provided in the locking member and
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the groove provided in the main unit are in a non-
communicating state, the treatment part is held in
the bound state with respect to the elongated mem-
ber.

The surgical instrument according to claim 2 or 3,
further comprising:

a treatment tool piece provided on the treatment
part and is capable of operating;

a joint for operating treatment tool piece that
connects the elongated member to the treat-
ment tool piece; and

a moving member that is connected to the joint
for operating treatment tool piece in order to op-
erate the treatment tool piece, wherein

the joint for operating treatment tool piece com-
prises:

afirst operation turning member that is con-
nected to the moving member and turns
around a predetermined center of turning;
a second operation turning member that is
connected to the first operation turning
member such that it turns in the opposite
direction relative to the first operation turn-
ing member coaxial with the second turning
axis part or around a center of turning that
is nearer to the turning axis part than the
second turning axis part; and

a link that converts a rotational force of the
second operation turning member to an op-
eration of the treatment tool piece;

the joint for operating treatment tool piece
is detachable between the first operation
turning member and the second operation
turning member by being detachable from
the connection part.

The surgical instrument according to claim 4, where-
in

a pair of the treatment tool pieces, and

the operation of the treatment tool pieces is an op-
eration of opening and closing them.

A medical treatment manipulator comprising:

the surgical instrument according to any one of
claims 1 to 5;

a slave manipulator including at least one joint,
the surgical instrument being attached to the
slave manipulator; and

a master manipulator that generates operating
commands for driving the joint of the slave ma-
nipulator.
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